The ovarian prorenin-angiotensin system. Lessons from IVF.
Recent evidence suggests that prorenin and other active components of the renin-angiotensin system may be linked to ovarian physiology. Prorenin, the inactive form of the enzymatically active renin, is present in the fluid of mature human ovarian follicles in concentrations more than 10 times higher than that found in the plasma of women undergoing ovarian stimulation. Only 1% of the renin in follicular fluid is in active form. Concentrations of prorenin in fluid of immature follicles are lower than levels detected in concomitantly aspirated mature follicles. Study of prorenin levels disclosed a positive correlation to testosterone and E2 in fluids of mature follicles. Plasma prorenin increases about twofold at midcycle at the time of the LH surge; the peak of prorenin is sustained for about 40 hours. In patients undergoing ovarian stimulation for IVF, hCG administration results in much higher plasma prorenin levels and the height of prorenin response is directly related to the number of mature follicles. It peaked 4 to 6 days after hCG injection and then fell, close to baseline, by about 12 days after hCG administration. Examination of the time course of hormonal changes in response to hCG revealed a temporal relationship between prorenin and both plasma E2 and progesterone. In women who conceived, prorenin began to rise again on days 8 to 12 after embryo transfer when endogenous hCG was detected in the blood. No such changes in prorenin occurred in women with ovarian failure who conceived after transfer of a donor egg. These findings indicate that prorenin is produced by the mature follicle and the corpus luteum in response to LH/hCG. Since angiotensin II affects intracellular calcium and phospholipase activity, there are many potential roles for prorenin via angiotensin II action. Putative actions of the ovarian renin system may include control of oocyte maturation, ovulation, ovarian blood flow, and ovarian steroid biosynthesis. Future work to elucidate the function of this new renin system may have relevance to many basic and clinical aspects of human reproduction.